, lis* t i f*XSni V I jjSl " f 

0 ^ @ # ^ /f 

PATENT OFFICE 
JAPANESE GOVERNMENT 




This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



m m #• n h 

Date of Application: 



1998^ 5H18H 



th m # -t- 

Application Number: 

m m A 

Applicant (s): 



i o*tft&mm 1 3 5 5 6 3 # 





1999^ 6 J3 1 1 B 



Hp /3 s * * 

Commissioner, 
Patent Office 



4f U 




miE#¥ 11-3038294 



#5p 10-135563 



[ft*] 

[ft*] 

[ft*] 

[ft*Xtt**M 

[»JM##3 

[ft*Xtt*ffc] 



3624005 

^10^ 5H18H 
G03G 5/00 
10 

jjWSPAHIHT:*L^3 TI 3 0#2# 



^fPAHET^3Tg3 0 

j|cJ5C3B*fflET;*L^3T@3 0 

000001007 

100070219 

03-3585-1882 
100100893 



2# ^y>f*^ 



2 -if 



1 



ffi$E#¥ 11-3038294 



10—135563 

[WJ##] 100088328 

[^S'J##] 100106138 
[#31±] 

[»J#-^-] 100106297 

i=?mi$m^) 015129 
[mtt±m] 2i,ooob 

WHH# 1 

m&&\ mm i 
mm* i 



2 



ffifiE4f ^ 11-3038294 



4$ sji 10—135563 



£ «tt-f b n^f*;^, itf IB^^t« <fc tf&tfc*# £ ifiHfi-eisf ibf £ X ^ >y ^\ 

<y -jitm-t & z. t z&mttzm&m 1 mm^mmm^mu^m^^ 

w-r saare** r t £ -r 1 , 2 1 r=. » 3 ih«<z)®^^s<z) 
m&m 5 ] BtfiB^^ fciss-eisf ib-r £ x ^ *y -?\z & w s^s^n^. 



1 



ffitiE#¥ 11-3038294 



10-135563 



[0 0 0 1 ] 
[0 0 0 2] 

F E ITIiW. P.Dyke &W.W.D o Ian, "Field emis 

si on", Advance in Electoron Physics, 8, 8 9 ( 

1 9 5 6)fe5^ttC.A.Spindt,"PHYSICAL Propert ie 
s of thin-film field emission cathodes 
with molybdenum cone s",J.App l.Phys.,4 7,5 

2 4 8 (1 9 7 6 )^lC|ia5t$n£ : fo<Z>#^e>*lT^£c 

[0 0 0 3] 

MIMiOMtbtttC.A.Me a d,°Op e r a t i o n of Tunne 
1-Emi s s i on Devi ce s",J.App ly.Phys.,32,64 6( 
1 9 6 l)^tcrea*3ttfcfc©#fcl£>*iTV*<5. 

m^^M^MlUm^r^m ti ITU M.I.Elinson,Recio E 
ng. Electron Phy s.,1 0,1 2 9 0,(1 9 6 5 )^C|f^£ tlfcfe 



2 



ffiSE#¥ 1 1-3038294 



10—135563 



[0 0 0 4] 

OD. A u^HlC [G.Di t tme r:"Thi n Solid Films 

",9,317(1972)] , In 2 0 3 /Sn0 2 ^lg&C J:S%(Z> [M.Hartwel 
1 and C.G.Fons t a d:"I EEE Trans. ED Conf."51 
9 «(1 9 7 5)] , rt-sjf^fMRlCJ:**)© flfi:Jt£, IS 2 6£u fl 

2 21(1 9 8 3)] 3Wg£3*lTV^„ 
[0 0 0 5] 

[0 0 0 6] 

8H£fl:«Jl«:J6Lfe«U &fc&#&3 0 0-3 5 0^ (Z>»MlcRHmJK-tfi9*"r 
# i: SP^M^f y * S W±j®*flll3&-f £ r £ iz J: y , B a# 

[0 0 0 7] 



3 



ffilE^^ 1 1-3038294 



10-135563 



3 0 2 5 4 5-ig-£^C|glii£*lTVN£o Z.<Dm&%m$. K££f^. L fc^CffffE 

mmmm ft£^-3r>**Lfctfe>, mmm^mu p^c & # a l * - ;i/ f -T & 

Lt=. : b(DT*&Z>o 

[0 0 0 8] 

^,^#i^©j±*Ptt, M&mm<DMmiJxAQtimmm&msiz&>>) r P = 
q/sj ^c^ts©^^ ^ *(D&ms£z$>fy*<DmM,j&mT*m 

[0 0 0 9] 

tk&ZnZjfxmt. 5xl0" 7 ~lXl0" 5 Pa-m 3 igt'fe^ 
Xtf>±f&3m>«-&£ 0 ^lLB#lC#§£-r&#*W:, #f^S:^flht^l^{C^^ 

[0 0 10] 

5ttciMi^ 7k. mm. cowii^ttsfe'^ts^i 



4 



ffiSE4f ¥ 11-3038294 



#5p 10 — 135563 



[0011] 
[0 0 12] 

mm z>t=.#> <D^m 

[0 0 13] 

^7b\ 1 0 0iCJSH±t^6^i:5:#f ^tSt)©^5„ 
[0014] 



5 



ffill^ 5 ? 1 1-3038294 



10—135563 



[0 0 15] 

mm* nm^n n &m&m>f %mnm z^m-tzm 

[0 0 16] 

[0 0 17] 
[0 0 18] 

ffrgB£C««» £ £ ^ b T gift $ ti tc «fc o T , b & # e> , 



6 



ffiIE4f ¥ 11-3038294 



10-135563 



[0 0 19] 

ti e> &c j: o t & ^ e> m £ tl -5 % © * V \ „ 

[0 0 2 0] 

immm i ] 

U t^X'JTSfil 5>f S«fc8!©Jfc#3 :4©:&9-IffflWg 

[0 0 2 1] 

m-t 4?) ic A * ;i/tf>— SB £ y ^ v > t & £ . 
[0 0 2 2] 

2 5 — 2 7 {C J: y^A°^;i/©Wg|5S:K^iCil^Fl--5fe*?)©^^$:^bT 
[0 0 2 3] 

0*11,1 2ttisaf««lrt&scSJc^ , rsi:SK:|j;^SIiBtcS^-rsfe«> 



7 



tfj|iE#5p 11-3038294 



4# ¥ 10 — 135563 

^©tatt&^u^rtcDEA-effffitifeft, #Mafi into 

[0 0 2 4] 

>fy#g#<ZX ^M. 15 0°C, feit>*3 o o 8 c©#^-e©#-ffi*^$tiTv% 

3„ 

[0 0 2 5] 
[0 0 2 6] 

'J7^l/-h2 5±Klli, ifflfi?ll|[a}i^2 2^ NXM1 (N.Mtt, 

2j^±©iE(Z)^i$cT% sm£ir&mmmm8Lizfovm%.nfei<ti&o ) ^sti 

4T0 £N 2 4 ^BBfcfcfcn^O fc j: »; h V V xfitfJ5£*i 

[0 0 2 7] 

*&V*TB 3 &JSV*T8il»'*S. 0 3 li^fSt^lCfBi^Oi^^^tt 
5£«l&BT?&y, (a) li¥®0, (b) ttWr®HT?feS. 03tCfeV^T3 Hi 
32t33 li3R^-««, 3 4 Ji#«tt»JR, 3 5 
[0 0 2 8] 



8 



ffifE^^ 1 1-3038294 



10-135563 



3 $e>C jiC^2£ft<AJE:ft#i x 1 o~ 3 P a^-nc&ofce>. ^ 

^m^3 5<D&mt*fiz> 0 3*U*> MfWfcW7-2 3 5 2 5 

5 -t j£ ?b © £ mm <D T & £ c 

[0 0 2 9] 

7i^X^U- h 2 7<Z)T®fCl±, ^#2 8#7£f£3*lTV%£ 0 *H 

£*ITV^R(;^K G«i). B (#)<D3Mfe<A^ft#:tf^y#tt£*lT^£o 
[0 0 3 0] 

Ay* 2 9 £igtfT&£o J*#;i/Ay* 2 9 M2 8^f 

[0 0 3 1] 

m^2 8tCtt<£«i±ffl(Z)m^ll$:ffi^fe^JC^ ^^l/7t^2 9ii 
[0 0 3 2] 

Dxl~DxmSJ:tJ ! Dyl~Dyn^f)m:HvH 



9 



ffifiE^^P 1 1-3038294 



10-135563 



Dx 1 ~D xmttVJl/^fc^lf— Z*S©*rfilKilK2 3 D y 1 ~D y n 
^«^tf-A*®^Jfffafflili2 4 Hvli7i^fX^l/- * 2 

[0 0 3 3] 

7^{c, 01,2 &R^x*ftm<Dm&m7&mn<Dwm%mtz-D\,*T&m't&. 

[0 0 3 4] 

(R-l) »«f^x£gfc?£U i/Un>ifbI5:^A>^St'MLfc'J7y 

2 3 £_tIBifei2 4 £&cg^£*i£iSi^-m@3 2, 3 
[0 0 3 5] 

(R-2) #CV^T% PdO^^^SiittilS 4 &XA°'y ^at«bfet, 
(R-3) £*##2 6 &Hgf4feft©7'J y h#^X£W©IlCJ:oTmM<Z>& 

i«*^i«sftfe';7^u-h^bfe. 

[0 0 3 6] 
(7x^^71/- h 

(F-l) #«^^^H*JCS^2 8, Mfe^ftfcfM&lCj: yjfMfcbfc. 

mzi*:* vim? ?zmmi,t=. a 

(F-2) £*##2 6 Sr@je , r«fc«>(Z>7y y «fc y ffi©fi 



11-3038294 



10-135563 

[0 0 3 7] 

(F R-l ) 'J7^U- h£X,Y, 6 ©M^x-r- ^Jttf)* y h^ls- h_blC« 

?)10^#btt, ##3TCT:iSg3:TtfTV^ i^iSM^ 1 0 0 *C T 
&g£-;b i± 5:*±bt> X 7^ - £ 7 D - ic L £ T? T if £ 0 
[0 0 3 8] 

(S-2) ^^P^©ffiiJ^0 . 1 P aJ^TC&o&e>> ^H^^-D o x 1 ~ 
Doxm^Doy 1 ~D o y n^IDS^fffii^lCtE^^U 

(S-3) m^T. %m^ft<DEtjjtf 1 X 1 0" 3 3 P aJ£*T&C&ofce>, 
^tlT7th>^f 1 1 SrMLT^^P^C 1 PaiAU 

o x 1 ~D o xm£D o y 1 ~D o y n fcjl&m^jttffiaS^tCSEEfclSpiir 

[0 0 3 9] 

So 

(D-l) *^-©?Stt-ffc^S:+^JC^L/fc«, «cKl$C«B«»©^-=ap>yfltt 



1 1-3038294 



10-135563 



(d-2) »MM3ooic(c^ofct, &m&m*f v*e>mmmmA 

fflSttftififitt*I»a^f *C J: o TftJlStlS^IIWttt, 6 0 Or, 
[0 0 4 0] 

(d-3) ieca*s©siffi^3 o ortci o BSMafi^sftfeSPre, sm»i 

(D-4) itiH&7^ »*H8E«S:##21CT?KHfiU ^*tws 0 
[0 0 4 1 ] 

[Jfc«« 1 ] 

^af^Sl^CDBi^Xgo^n-fe^Sr^-r^n-SiWH (06) icfcysm?- 

So 

(d-d ^^cD^-^>m^fx^a^e)c *-*>yumi*3 o ont 

(D-2) £ta?£«©i&|£#3 0 0°CIC 1 0l§ra#firStlfeSPBT, 8MSC« 1 1 

(d-3) ^jl»t«. 2 r;-e whs u is^wts. 

(D-4) T?, #SP£-frk#, #&3fcM^y#©jt«J8#A# 

tt, 6 0 0TC, 15OTi©MM^ftofc. 
[0 0 4 2] 



mSE#¥ 11-3038294 



Iftip. 10-135563 



2 4\®mmM&<D*&&x$mm<DftmzTm<DmiizjF?j:oiz&^t=. 0 

[0 0 4 3] 



1 "' "T 








n 


1 1 




i ■ m 




1 


I mmm i i 


6 X 1 O" 10 P a 


| 5X1 


0' U Pa 


1 


i imm i i 


2 X 1 0 " 9 Pa 


| 1X1 


O" 10 Pa 


1 

1 



[0 0 4 4] 

[0 0 4 5] 
[0 0 4 6] 

(R-l) ft^X^U U 3 >y ^ St M 1 1 'J 7 >f 

u- h 2 5 ±izrmm2 3 zx? y ->tojt^j&l£„ T@B^2 3£jt 

f2ij§2 4f|}CfWI5:MtS 0 £<blC, ±IBife£2 4 *mmLf=. a T 
13^2 3 t±mm2 4 £&Cg^3;ftfcfPH^«1g3 2, 3 3 £7fM£U£„ 
[0 0 4 7] 

(R-2) &V^T% Pd0^e>^-5#«ffi^3 4 &^A'>y ^ST^bfct, 
(R-3) £|##2 6 &W%.irZ>t=.&><D7V v h#vx£TOJlc<fcoTmM©& 



tfJSE4#¥ 11-3038294 



10 — 135563 



[0 0 4 8] 

(F-l) W«#9;*3S«K:Sm#2 8, Mfe#«^S:TO^{Cj:U^Lfco 

(F-2) £f£#2 6 Zmfe-t&fctb&yV y h#^*£lWJ&&Cj: U^lCDfi 
JSUKBXgKlJ:*;, 3l^0OtW^ h^-f Steffi® ;* flfcgtffett* fe=kt>* 
[0 0 4 9] 

(FR-l) 'J7^l/-h25&X,Y,8 £>M^*^- S^Jt©^ y h^U~h± 

ssas^t^jas-efegpg-e, x,y, ©©sMg^-snc.fcy, ut^i^-n 

& l o#ISI«*#bfc&, ##3 0 CTiS^£Ttf, lt«fi«*&i 0 o^Ttffei: 
r 5 T*liiB# *iLbT, X-^-^&^'J-lCU ^iS£T*T&f£o 
[0 0 5 0] - 

( jt£ ^ n -fe ^ ic <fc <& m^mmmj- ©am*) 

(S-l) tai& L £ «fc^JC^3tifc^t«f$*<Z> 7i^xyi/- hJtlc&£8M!C 

(S-2) j&tB£#ft©BE:fc#0 . 1 P aOTfC&o£:<b, ^#£*M»D o x 1~ 
DoxmtDoy 1 ~D o y n &MVn*Mli},mttnm&ftBl U 

(S-3) iffi^T, SC«S««rt©jE**« 1 X 1 0~ 3 P aJWTtC&ofc'b. Sttft 

axthTT* b>z%mm 1 1 fefibT««nairtici Paixu «#*ss 

-y-Doxl~Doxm£Doyl~Doyn £ & C«^-^Cffi^^-lC«JE 5: ftf L 



&1E#¥ 11-3038294 



#5jz 10-135563 



[0 0 5 1] 

S o 

(D-l) 3!l^©?gttft^xS:+^tc^»Ufc«, #M#§M^^^©ii«ffl#A 

•tf^mmmviz. 6ooic, i sfttsHomwiammmitft^iL. 
(d-2) 7£ic ^af^so^-^r^^BK^^asff^- ^-*>^aaitt3 

(D-3) ^^©fil^3 oox;ici o^ia^stifcspg-e, SMsclffi i 

£<fct>*l 2©— »S:ilI«l»BllbT. ^ifc&ffofc. 
(D-4) |*fiL»T#U M?:^2rtKU SifiSTfWS. 
[0 0 5 2] 

[0 0 5 3] 
CJt««2] 

So 

(d-d %mm^<DK-^y^m,^f^mmno B s<-*ytn&m&a o o°c*: 

L£ 0 #ffi$&KW:##2t;i:Lfc 0 

(D-2) £M&gS#©iBl£# 3 0 0°CIC1 0^r4^#$tlfe^PgT% i^f 1 1 



ffi!E4f ¥ 1 1-3038294 



10-135563 



[0 0 5 4] 

(D-3) M±1»?&* 2 1CT?|$SU T*#£p-T 5 Q 

(D-4) #ffl31*fe«, ^im^7^0l«M#A® 

6 o otc. i s^raaminiRffia&ffofc. 

[0 0 5 5] 
0 9 ic^-r 0 

[0 0 5 6] 
CHJB«3] 

*»«©^3©HJ6«-ett, 01 OK:^-r#^c©ia«^SIiBS:^bfeo 
X^-U- 116 fcsggLfeo 7i>f^^l/- M 12 SM$:ltb, M 

mmmx-vrzttft i o>f >^fc-r«iWi:«t©ifc^3 :4 (Dij^-mmMf&mw: 

[0 0 5 7] 

£1\ *»^©H#^iaHSS:01 1 £M^T8BBJ!U ^tc*©i83t^«:0 
l2$:#Ml^e>^tS. 01O(cfe^^t, llittDT^U-K 112 

ii7x>fx^i/- h 1 1 3 i$m®> i Htt^-hm lisitsf-h/mm 

r40iilt'fe§. 01 UC^V^ta, 1 2 1 li^i^*^- K 12 3tti 

M21, 'J 77°l/ - M 2 5 i© 1 . 5 mmt-feS. 1 2 6 

4*y = 

[0 0 5 8] 



ffifiE#¥ 11-3038294 



10—135563 



[0 0 5 9] 

(R-l) W«jtf^:*&i5fei£U 2t*II<Z>#&lCJ:oT, 0 1 0 tCaVtl&S (n:^ 
(R-2) $il#2:@StSfc«)©7'J y h £TOJtC<fc o tfi©fifitc 

[0 0 6 0] 

(F-i) itfcj3z?xmmc&yb^ m&mmfrzwmmz&*)j&f&Lt=. 0 &yt 
(f-2) ^nwzmfe-t&fevxDyv v hn^xzwrnrnzj: vmmomuz 

[0 0 6 1] 

(FR-1) UT^U- b&X,Y,6 0iIXf-^±©*7 h^l/- hilled 

e> i o^ia««pLfc^ ^s-c-ejaffi&Ttf. mmum-fr* i o ovt iff- n 

[0 0 6 2] 
(SS7°DtX) 



mSE^ 5 ? 1 1-3038294 



10-135563 



(S-l) Bff«ELfe<J:e){C^$tlfc^^<D7a:>rx^ , U- h±lZ$>2>m% 

[0 0 6 3] 
(««&«rt®Bt:*f*Xg) 

^afSSSrtoitt^xSo^n-fe^Sr^-r^n-SiWH (Hi 2) iciymra 

f -So 

(D-l) SW&«#|*<Z>£E## 1 X 1 0~ 4 P aJ£TFtCfc-3fce>, * 
5 Or. 5#ra©®«flnf»&JI&tfofc. 

(d-2) 7^ic. »af§»©^-*>^ja^ffl.aff-5. ^-*>^i«tt3 5o 

[0 0 6 4] 

(D-3) ft«SS0fill*«3 5 OrjCl O^ISI^StlfcSPB^ 
(D-4) isfiLJfcTtk ««8Ife^21C?»Ib, 

(D-5) A°*;i/#^lc#ifl£*i£^. *jK»S!^^*K:a««i3S«: 

ffoT, nffi&imm fi&teft&aitt, 6 0 0^C, l 5^t*ofe. 

Jg/Lt© «fc e> JcftMfc 1/ ^MM^g^OE* S:^ihX3gJe*|St»S L fc. 
H£EI1 3 SC^fo Jfc««i:LT, <8fiB:#*Xg&JBAT©#JE 

[0 0 6 5] 

(»«*afrt©itt^^xs) 

5C«*«rt©i8l^^xS©^ , n-fe^S:^'r7n-Si^H (S6) cj: ysns-r 
(D-i) 4Ml^*©^-*>^2f**»f?S. ^-=3p>^I«3 5 0^Ci: 



£BSE#^ 1 1-3038294 



iff 5p 10—135563 



(D-2) 3 5 0-CIC1 0B£H«#SftfcSieT?, 1 2 

(D-3) £sfih»7«L 2 1CT?HMBU ifi^-eftiti. 

(D-4) &«g#&£ffia^*H3J3-£fcffe, 1 2 6JC**«^ 

[0 0 6 6] 
[0 0 6 7] 

> ^JCtSffiifc^ffilC-r S 3 il IC J: y . ^- * > ^l$©aCfif*#l*©IK#*3&:Sli 
[0 0 6 8] 

Lfc^ot, *»w»c«fc»j, &i*ifct& JctStt-fbb, «ffi««ceisf 

ifcxs&ff ^ittcj: m*mmft&zMmm%feizMfcz^zz\£tfnsnt: 



ffi$E#¥ 1 1-3038294 



10—135563 



[El] 
[02] 

IH3] 

^Me^m^ffiiR^o^s^-r^flEttH (fit, (am^BEi, (b) 

[04] 
IH5] 

^mmm<D^< - * > yygm&v? □ * * *»©ias^ n 77^;^ 

[H6] 

[0 7] 

f£3fc#9 <z> ^ - * y 7wmm%k © ^ n -fe ^ t? © J«;^3§© sag :/ a -7 r -Y ;b £ Jtc 

[08] 

MMffl 2 © "7° □ -fe x Sr^-f* 7 n 
[09] 

[01 0] 

[011] 

II^M3©m^fflM^^^JfflU^]if^^igg©^$:^i-^Ml!&0o 
[01 2] 

[01 3] 



fflsE^ 1 ! 1 11-3038294 



4#¥ 10—135563 



I, 12 6 #3SMfcS!W*y* 

2 , 3 mmrnxm^ 

II, 12 

2 2 ^®^#M«^scmm^ 

2 3 f?#faBBIR (TffiiK) 
2 4 #I#faSB» (±BBi(K) 
25,31,1 1 1,125 'J7^1/-h 
2 6,1 2 3 

27,112,121 V 7s~?\/-Y 

2 8 m^jgi 

2 9 ^ 9Jbrty 9 

3 2,3 3 3S-?*1S 

3 4 

3 5 tt&m& 

113 

114 bMM 

115 ^iHM 
116,127 ^^--9- 



ftfjE^f 3£ 11-3038294 



10—135563 



mm 

[Ell] 











Sit 









1 ffiSE#¥ 11-3038294 



4$3£ 10—135563 



[02] 




2 



11-3038294 



10 — 135563 



[03] 




(a) 




(b) 



3 



ffifE#¥ 1 1-3038294 



10 — 135563 



[04] 



10 



E 



is 



0.2 



0.01 



\ 



SB 



is 



H 750 



I ! 



\ 1 



! 1 



i±± 



HI 



Ti 



IC-05 



fit 



1E-03 
(Pa.m3) 



1E-02 



ffiSEf^ 1 1-3038294 



[H5] 



# 5p 10-135563 




5 



ffi!E#¥ 1 1-3038294 



10-135563 



[06] 

















urn 



























6 



11-3038294 



[®7] 



#}2 10—135563 




* 



10 — 135563 

[0 8] 



urn | 
I mH I 



8 ffiH4#¥ 11-3038294 



10-135563 



[09] 



1.0 

0.9 

0.8 

0.7 
0.6 




0 200 400 600 800 



1000 



9 



ffi5E#¥ 11-3038294 



[H l o] 



#5JE 10—135563 



112 




ffiSE4# ¥ 1 1-3038294 



#5p 10 — 135563 



[011] 




mSE4# ¥ l 1 



-3038294 



#j£ 10—135563 

[012] 



1 2 1 1-3038294 



[01 3] 



10-135563 




&SE#¥ 11-3038294 



10 — 135563 

mmm 

mm] 

[£&bi] ® i 



i 



11-3038294 



10—135563 



[8IiE«S] 



[J££Xtt£$0 

[&mx&Mm] 
[fcrnxajgrni 

[ft*Xtt^] 
[IttbfcftSA] 



000001007 
100070219 

100100893 

*SC«igMiTi9#20f 8i6JM&fcr;i/ 

100088328 

*S»iK**lTB9#2 0# £l6HfDl£;i/ 



100106138 

1 T S 9 # 2 0 

8Rf 

100106297 

St3KIIP?SK#*lTa9#2 0# 
8Rf ^#H^#fF^m 
#0 ifeif 



1 6S7tokT;i/ 



Hi 6Hfoif;i/ 



1 



£B§E#¥ 11-3038294 



f$5£ 10-135563 



ffi m A 



[000001007] 



1. fS^HB 1 9 9 0$ 8I30B 



i 



m£E#¥ 11-3038294 



